SUMMARY The inheritance of a restriction fragment length polymorphism (RFLP) detected by a cloned DNA sequence (p754) from the short arm of the X chromosome has been studied in 14 Duchenne muscular dystrophy kindreds and six Becker muscular dystrophy kindreds. The linkage data obtained suggest that both the DMD and BMD loci are located in the same region (p21) on the short arm of the X chromosome at a distance of about 15 to 20 cM from the 754 locus. Data from families informative for both the p754 and L1.28 polymorphisms suggest that p754 is closer to the disease loci than is L1.28. Six DMD families and four BMD families were informative for both p754 and L1.28; the latter has previously been assigned linkage distances of 17 cM Received for publication 5 December 1984. Accepted for publication 11 January 1985. proximal to the DMD locus4 and 19 cM proximal to the BMD locus.5 These families were analysed for recombination between these probe loci to determine their order relative to the disease loci.
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Materials and methods

ORIGIN OF PROBES
The X chromosome single copy sequence p754 was isolated by P L Pearson and colleagues and cloned into plasmid pAT153. It has been localised proximal to the DMD locus using rodent-human cell hybrids made from a female with DMD resulting from an X;21 translocation. This translocation has a breakpoint on the X chromosome at or near the Duchenne gene.6 Sequence p754 detects a polymorphism with the restriction enzyme PstI and the frequency of the rarer allele in the British population is 0-39.
L1.28 was selected as a single copy sequence from a library of random human genomic DNA and cloned into plasmid pBR322. It has been localised proximal to the disease loci, between Xpll-0 and Xpll-3, and detects a polymorphism when total human DNA is cut with TaqI. The frequency of the rarer allele in the normal British population is 0 30.5 SUBJECTS Families in which DMD and BMD had occurred in at least two males and which followed an X linked pattern of inheritance were studied, thus excluding isolated cases possibly arising by new mutation. 179 C S Brown, P L Pearson, N S T Thomas, M Sarfarazi, P S Harper, and D J Shaw Only those females who were obligatory carriers, together with affected and unaffected males, were used in these studies.
PREPARATION AND ANALYSIS OF DNA
Total human DNA was extracted from whole blood in EDTA by the method of Kunkel et al.7 DNA samples of 3 ptg were digested to completion using the appropriate restriction enzyme (PstI or TaqI).
FIG 1 Sequence 754 variants detected by Pstl restriction enzyme. The membrane was soaked in 10 x SSCfor 20 minutes before blotting and DNA transfer was carried out in 10 x SSC. Hybridisation was at 65°overnight in 10 ml 5 x SSC, 10 x Denhardts, 0.5 mglml denatured herring sperm DNA, 5% dextran sulphate, and 50 mmoll potassium phosphate (pH 6 5). Hybridisation was overnight at 65°C in 10 ml 5 x SSC, 2 x Denhardts, 100 pgIml denatured herring sperm DNA, 10% dextran sulphate, 20 mmolIl potassium phosphate (pH 6 5), and the radiolabelled probe. Post-hybridisation washes were at 65°C in 3 x SSC plus 0-1% SDSfor 10 to 15 minutes. Autoradiography onto Fuji x-ray film and intensifying screen was at -70aC for I to 5 days. L1.28 and the disease loci can be identified precisely.
In the BMD kindred, a cross over has occurred between the BMD and L1.28 loci in generation II in subject 11.3 or 11.4. The probability is that no such cross over has occurred between the BMD and 754 locus. In the DMD kindred there has been a cross over between the DMD and L1.28 loci in generation III in subject 111.2. Again, no obvious cross over has occurred between the 754 locus and the disease locus.
Discussion
The data suggest that neither DMD nor BMD is very closely linked to p754, but they are consistent with previous results,5 placing BMD in the same region of the X chromosome as DMD, and suggesting that the two disorders may be allelic.
Evidence 
